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1.1 Introduction 
 
When it comes to the urbanisation process, where street is a must, 
parking demand has of great importance since it is a part of transportation 
system. Inadequate parking allocations will contribute to other problems 
regarding road safety and congestion. A review of 16 studies in 11 
international cities around the world shows that on average, 30% of traffic 
is looking for a parking space with 8.1 minutes of parking search time [1].  
In addition, a survey on illegal parking done by RAC Foundation in the U.K. 
found that 48% of the respondents admitted to illegally parked their 
vehicles [2]. High parking demand is not only the main issues in 
commercial and business centre areas in many towns, but also in 
residential areas [3], resulting in no informal safe crossing points for 
children [2].  
 
Accessibility and parking convenience are among major factors that affect 
shoppers' destination choices [4]. Nowadays, most of the new shopping 
mall is built with off-street parking which benefited shoppers thus, prevent 
the problems related to traffic congestion. However, problems often 
occur at commercial (e.g. shop houses) and business (e.g. banks, post 
office, etc.) centre areas in central business district (CBD) in which on-
street parking is favour to build. The American Association of State 
Highway and Transportation Officials (AASHTO) confirms that on-street 
parking reduces capacity and interferes with the free flow of adjacent 
traffic, as well as increases road accidents potentials [5]. Therefore, it is 
preferable to avoid on-street parking type especially in CBD areas that are 
already congested. 
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On the other hand, a driver who is unfamiliar to the area prefers to 
circulate around or drive past his or her destination before he or she finds 
a convenient parking place [6]. This factor will affect parkers’ choices in 
choosing the parking locations. Besides, parking problem in urban area 
emerges from the conflict between demand and supply [7].  The increase 
in number of population and number of private vehicles are among the 
factors that lead to a high level in parking demand. 
 
 
1.2 Literature review 
 
In high density urban areas, especially in CBD, there is a strong 
competition for the use of space among the various urban activities 
housing, economic activities, green space, traffic, and parking [8]. If land 
use densities are low enough, car traffic generated by people can be 
accommodated by a typical street network without congestion [7]. 
 
Most of parkers would choose parking spaces near to their destination 
locations. The maximum walking distance for parkers to tolerate is 
depending on their trip purposes, city size, and the cost of parking [7]. 
Illegal double parking would be their choices if there are no parking spaces 
left for them to park their vehicles nearby to their ultimate destinations. 
According to a special report on parking principle published by the 
Highway Research Board in the U.S., office workers may be willing to walk 
a maximum distance of about 2000 ft (5 or 6 blocks or equivalent to 610 
m) if the rates are attractively low [9].   Therefore, the planning and 
designing of parking facilities demand an understanding of characteristic of 
vehicles, drivers’ behaviour, parking operations, and parking generating 
characteristic of different land use [10]. 
 
 
1.3 Parking Policy 
 
Parking management is becoming more important nowadays due to the 
increase in motor vehicles and various types of land use. The effectiveness 
of parking depends on the management and policies made by the local 
authority. According to the Department of Town and Country Planning, 
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Peninsular Malaysia (JPBD), the implementation of parking policies in 
Malaysia are as follows [11]: 
i. Provision of a comprehensive car parking plan at urban areas  
ii. Determination of maximum limit of parking lots  
iii. Details of parking lot provision in development projects  
iv. Conditions regarding parking facility in issuing Certificate of Fitness 
(CF)  
v. The provision of shared car parks  
vi. Joint use parking concept  
vii. Introduction of parking impression scheme  
viii. Payment policy for parking area  
 
 
1.4 Parking Supply and Demand 
 
Parking supply is merely the number and location of all parking spaces in 
the study. While parking demand is defined as the number of need park 
space in a given area at some time interval [12]. Both supply and demand 
are related in which demand provide the number of parking needed and 
varies by time while supply provide the number of parking spaces in the 
study area. Generally, supply can be assumed as constant even though 
there might be some changes during the day. 
 
Different types of land use give different impact on parking demand. A 
grooving level of motorisation in the country, the increasing mobility of 
people, and the attraction of big trade centres demands extensive parking 
facilities close to them [7,13] Parking demand also affected by location, 
trip purpose, road pricing, parking policies and trip rates. 
 
 
1.5 On-street parking 
 
On-street parking, or also known as curb parking, often takes place, either 
legally or not, on space at the side of the road. This type of parking is often 
owned and provided by the local authority and open to the public.  
 
On-street parking facility can act as a traffic calming device to reduce speed 
especially on local road type (e.g. residential area) since the road will 
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become narrow with the aid of this parking type. On-street parking also 
can reduce the need for large parking lot or spaces compared to off-street 
parking type. On the other hand, on-street parking is unfavourable on 
collector and arterial road types because it will be difficult for large 
vehicles to make a turn and thus, increasing the turning radius for such 
vehicles. It should be prohibited within bus stops and pedestrian 
crosswalk, adjacent to fire plugs, and in the vicinity of intersections, alleys, 
and driveways [14].   
 
On-street parking become dangerous especially when it is built on the 
primary or major road where the annual daily traffic (ADT) are high. The 
present of on-street parking will disrupt the traffic flow and often cause 
traffic congestion [5,7,14]. The parking manoeuvre tends to interrupt the 
moving vehicle. Sometimes the lack of rear view of parking vehicle in 
backward movement forces the moving vehicle to make a sudden brake.  
Therefore, on-street parking should be regulated to minimize its effects 
on accidents and congestion, as well as to ensure that available parking 
spaces are used appropriately and efficiently [14]. 
 
Fig. 1 illustrates the type of on-street parking [15]. There are two types of 
parking in on-street parking which is angle parking and parallel parking. 
Previous research found that angle parking is more dangerous compared 
to parallel parking in terms of number of parking-related crashes [16].  
Although angle parking may allow more spaces per linear foot of curb, 
however, it restricts traffic movement on the street more than parallel 
parking [7]. 
 
 
1.6 Case study: On-street parking in Zone B, Kluang Old 
Town, Johore 
 
Kluang is located in the middle of Johore state, in which the state itself is 
located at the southern part of peninsula Malaysia (see Fig. 2). Kluang town 
is still developing and on its way to becoming one of a well-developed city 
in Johore state, Malaysia. Most developing cities in Malaysia face the 
parking issues due to the difficulty in integrating both old and latest city 
development plan made by local authorities. In addition, the increasing 
number of population and number of private vehicles also contribute to 
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Fig. 1  Curb-Parking Geometry [15] 
 
the parking problems. In 2010, the total number of population in Kluang is 
319,629 people with population growth of 1.48% [17].  Meanwhile, Johor 
is the second highest rank in terms of number of registered vehicles in 
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Malaysia with 1,831,776 vehicles in 2008 and 2,347,317 vehicles in 2015 
[18]. 
 
 
 
Fig. 2  Location of Kluang district and Zone B, Kluang Old Town area, 
Johore, Malaysia 
 
There are seven roads or study locations with on street parking involved 
in this study as shown in Table 1.  The coupon parking system is used in 
the study area with the parking rate cost RM 0.60 for an hour and RM 
0.40 for half an hour.  
 
Table 1  On-street parking observed in study areas 
 
Study location 
Total 
Parking 
Spaces 
Land Use Type 
Persiaran Yayasan 103 
Banks, restaurants, and 
commercial buildings 
Persiaran Dato Haji Ismail 
Hassan 
30 Bank, and shop-houses 
Jalan Bakawali 36 
Hotel, bus station, and 
commercial buildings 
Jalan Nyior 25 Shop-houses 
Jalan Dato Tan Seng Leong 78 Shop-houses 
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Jalan Dato Rauf 68 
Bank, and commercial 
buildings 
Jalan Sultanah 52 
Banks, restaurants, and 
commercial buildings 
 
 
1.7 Methodology 
 
Parking studies were conducted to collect all required information about 
the capacity and the use of existing parking facilities in study location.  
License Plate Survey method and questionnaire instrument were applied 
in collecting the data.  Then Statistical Packages for Social Sciences (SPSS) 
software was used to analyse the data.  The nonparametric of Chi square 
test and Cramer’s Contingency Coefficient were applied to analyse the 
relationship between parking zone’s characteristics and parker’s 
characteristics. 
 
 
1.7.1 License Plate Survey method 
 
License Plate survey method resulting in the most accurate and realistic 
data because every parking stall is monitored at fixed intervals.  The 
shorter the time interval applied, the higher the data accuracy since it can 
avoid missing short-term parkers in the data.  This method, however, is 
very labour intensive and involves certain liability problems [7].  This 
problem can be solved partly by copying only the first or the last three 
digits of the license plate.  The data obtained from this method are 
analysed in order to estimate parking occupancy, duration, and turnover 
rate.  
 
The time interval of 15 minutes was used in this study and the data was 
collected in three consecutive weekdays (Tuesday, Wednesday and 
Thursday).  The data was captured in two sessions of peak hour per day 
according to the local condition (morning peak between 8:30 am to 12:30 
pm, and afternoon peak between 3:00 pm to 7:00 pm) in which each 
session took four hours of observation.  The data was taken between 
months of April and May 2012. 
 
Sustainable Transportation Infrastructures: Series 2                                                                                                      ISBN: 978-967-2216-77-3 
 
8 
 
 
1.7.2 Questionnaire instrument 
 
Questionnaire instrument was used in order to know the needs of parking 
as well as problems regarding to the current parking situation in study 
area. The questionnaire includes questions about respondent’s 
background, general trip purpose, types of vehicle used, walking condition 
from parking to the ultimate destination, parking duration, and security at 
the parking areas.  Note that 384 respondents (120 males and 264 females) 
have taken part in the survey. The questions in this study (using 5 Likert 
scale) were adopted from previous study done in Kedah state, Malaysia, 
and Brockville, Canada [7, 19]. 
 
 
1.7.3 Statistical analysis 
 
Non-parametric test of Chi-square was used to test whether the observed 
pattern of events differs significantly from what have expected by chance 
alone.  In this case, it is used to test the relationship between parking 
location choice (e.g. total number of parking occupied at each study 
location) and parker’s characteristics (e.g. age, and gender) and their 
preferences of parking locations (e.g. willingness of walk distance, parking 
search time, type of business, current parking supply, cost of parking, types 
of parking, and parking duration). Thus, the hypothesis for this test are: 
 
Null hypothesis, Ho : The two variables are insignificantly related 
Alternative hypothesis, Ha : The two variables are significantly related 
 
Cramer’s Contingency Coefficient was used to measure the strength of 
the relationship between the two variables, which are significantly 
dependent in the chi-squared test above [20]. The value of the test statistic 
is from 0 to 1 in which 0 indicates the weakest relationship, meanwhile 1 
indicates the strongest relationship. 
 
 
1.8 Results and Discussion 
 
The percentages of occupancy for 5 out of 7 roads in the study areas are 
more than 95% of occupancy, which is high and exceeds the optimum 
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efficiency for occupancy (see Table 2). This indicates that there are 
problems in parking supply and demand in the study locations even though 
there are some spaces which are not occupied by the parkers. The most 
critical locations are at Persiaran Yayasan and Jalan Sultanah.  This could 
be due by the parker’s behaviour that prefer to park their vehicles close 
to their ultimate destinations [7]. 
 
Table 2.  Parking occupancy in Zone B, Kluang 
 
Study location/ 
Time of observation 
% Occupancy 
0830- 
1030 
1030- 
1330 
1500- 
1700 
1700- 
1900 
Persiaran Yayasan 98 97 98 96 
Persiaran Dato Haji Ismail 
Hassan 
93 93 93 97 
Jalan Bakawali 36 56 47 42 
Jalan Nyior 52 40 68 44 
Jalan Dato Tan Seng 
Leong 
90 96 97 90 
Jalan Dato Rauf 97 93 96 91 
Jalan Sultanah 96 100 96 96 
 
Table 3 shows the parking duration in each study locations. Majority of 
parkers at Zone B park their vehicles more than 1 hour except in the 
evening session at Jalan Bakawali and Jalan Nyior. The longer parking 
duration may be contributed by the low parking price in Kluang Town 
which only cost RM0.60 for an hour. 
  
Table 3.  Parking duration in Zone B, Kluang 
 
Study location/ 
Time of observation 
Parking Duration (min/veh) 
0830-1230 1500-1900 
Persiaran Yayasan 70.26 66.83 
Persiaran Dato Haji Ismail 
Hassan 
88.16 98.02 
Jalan Bakawali 88.75 44.56 
Jalan Nyior 84.47 59.46 
Jalan Dato Tan Seng Leong 68.94 71.23 
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Jalan Dato Rauf 71.29 80.48 
Jalan Sultanah 81.92 77.41 
 
During 4 hours of observation, the turnover rate at Persiaran Yayasan and 
Jalan Dato Tan Seng Leong have recorded 3 vehicles utilized per parking 
space. Based on the parking duration, every vehicle that park at these 
locations have parked their vehicles more than 1 hour. This situation 
shows that the parking spaces in these 2 locations are the most favourable 
place for drivers to park their vehicles. From a parker’s perspective, a 
parking space should has satisfied more parkers which is resembles by the 
bigger number in parking duration. From technical point of view, the 
parking duration, however, should be short so that more parkers could 
occupied that particular parking space. Detail for turnover rate is enclosed 
in Table 4. 
 
Table 4. Turnover rate in Zone B, Kluang 
 
Study location/Time of 
observation 
Turnover rate (veh/space) 
0830-1230 1500-1900 
Persiaran Yayasan 3.01 2.83 
Persiaran Dato Haji Ismail 
Hassan 
1.90 1.93 
Jalan Bakawali 0.67 0.94 
Jalan Nyior 0.76 1.12 
Jalan Dato Tan Seng Leong 3.14 2.71 
Jalan Dato Rauf 2.74 2.46 
Jalan Sultanah 2.50 3.00 
 
Data analysis from the Chi-Square test shows that age, the purpose of 
parking, type of business, complaint about lack of parking, current parking 
supply during weekends, the willingness of walking distance from parking 
to the ultimate destination, and time for parking search have a significant 
relationship with the location of parking chosen by drivers. The result 
from data analysis by using Cramer’s V test, however, shows that only the 
type of business has a significant relationship with location choice of 
parking (0.508 at p < 0.001). Note that most of the roads in Zone B, 
Kluang Old Town have high capacity due to various land-built environment 
developed in the areas.  Moreover, the results also supported the analysis 
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in which a high percentage in parking occupancy (see Table 2), and a long 
parking duration (see Table 3) are obtained in the study areas. 
 
 
1.9 Conclusions 
 
Parking spaces have its own significant in economic development. The 
accessibility from parking space to parkers’ ultimate destinations gives an 
impact in parkers’ choices of parking locations as most of parkers would 
choose parking spaces that are close to their ultimate destinations [7]. 
Based on the results gained from both parking study and the questionnaire 
instrument, it is shown that the number of parking spaces in Zone B, 
Kluang Old Town is quite limited thus, indicate that there is a parking 
problem in the study location.  Action by local authority is needed in order 
to solve the problems. 
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